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(54) DRIVE CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive control device 
that accommodates all speeds without increasing the load of a 
CPU and the capacity of a storage device. 
SOLUTION: A start address of an acceleration pattern (a) is 
written to an address register ArO of the acceleration pattern 
(a), and a termination address 500 is written to an address 
register Ar1. An address 1320 of as acceleration pattern (b) 
that has a high speed nearest to the speed of the drive clock 
number of the address 500 is written to an address register Ar2 
of the acceleration pattern (a), and a termination address 1480 
is written to an address register Ar3. Then, a part of the 
acceleration pattern (a) is substituted with a part of the 
acceleration pattern (b), and the acceleration pattern (a) 
indicated by a dotted line is obtained. By shifting the speed to a 
constant-speed state further quickly than the previous 
acceleration pattern (a) and elongating the feeding time until an 
image read time, a speed variation can be suppressed before 
the time of starting the reading. 
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* NOTICES * 

JFO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The driving means for making a load drive, 

Storage which memorizes the acceleration table which directs the acceleration drive of said load in said 
driving means, and the constant-speed table which directs a constant speed drive, 

It has a creation means to create the drive table which directs an acceleration drive, a moderation drive, or a 
constant speed drive, combining said acceleration table stored in said store, and said constant-speed table, 
Said driving means is a drive control unit characterized by controlling the drive of said load based on said 
drive table created by said creation means. 
[Claim 2] 

Said creation means is a drive control unit according to claim 1 characterized by changing the part of said 
acceleration table and said constant-speed table to combine according to the drive rate of said load. 
[Claim 3] 

Said storage memorizes the self-starting frequency for making it accelerate at a stretch on an automatic 
frequency, 

A stepping motor is used for said driving means, 

Said stepping motor is claim 1 characterized by driving based on said self-starting frequency, or a drive 
control unit according to claim 2. 
[Claim 4] 

Said load is claim 1 characterized by being the scan optical system of the image reader which scans and 
reads the manuscript of an image reader, claim 2, or a drive control unit according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In case this invention relates to the drive control unit which makes the transit object which is carried in 
image readers, such as scanner equipment, and which carries out light scanning of the manuscript using a 
stepping motor drive and carries out the acceleration drive of this stepping motor especially, it relates to the 
drive control unit which uses the pattern in which change of the pulse frequency inputted into a stepping 
motor was shown. 
[0002] 

[Description of the Prior Art] 

Conventionally, in image readers, such as scanner equipment, facsimile apparatus, and a reproducing unit, 
the stepping motor is used as a driving gear of the transit object which carries out light scanning of the 
manuscript. 

This stepping motor can control angle of rotation by the number of input pulses to a drive circuit, and can 
control rotational speed by the frequency of this input pulse. 

Therefore, the drive control device of a stepping motor reads the drive table which stores in storage the drive 
table having shown the drive pattern which is the change information on the frequency of an input pulse, 
and is stored in storage according to drive conditions, such as acceleration and moderation, and is 
performing drive control of a stepping motor. 

In recent years, the technique of improving the acceleration table having shown the acceleration pattern used 

for control of an acceleration drive of a stepping motor is variously indicated also in these drive tables 

including the following patent reference. 

[Patent reference 1] 

JP,2000- 196823, A official report 

[Patent reference 2] 

JP, 10-257244, A 

[0003] 

It stores in the acceleration table store which shows the acceleration pattern which is change of the input 
pulse frequency of the stepping motor corresponding to two or more reading scale factors to the patent 
reference 1 , and the technique of making the burden of CPU in a control unit (arithmetic and program 
control) mitigating is indicated by choosing an acceleration table from a store based on the specified reading 
scale factor. 

Moreover, whenever it changes the reading scale factor of a manuscript into the patent reference 2, the 
technique which creates the acceleration table used for control of an acceleration drive of a stepping motor 
by CPU in a control unit is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, in the image reader indicated by the patent reference 1, although mitigated, the burden of CPU 
will need to increase storage capacity, in order to secure the field for storing a corresponding drive table. 
Moreover, although memory capacity required for an acceleration table is mitigated in the image reader 
indicated by the patent reference 2, in order to create an acceleration table by CPU according to a control 
rate, the burden of CPU will increase. 

Then, this invention is offering the drive control unit which can respond to all rates, without increasing the 
load of CPU, and the capacity of storage by memorizing the acceleration table showing the minimum 
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acceleration pattern, and creating the acceleration pattern corresponding to the rate by the side of a load 
combining some of these acceleration patterns, when two or more classes of control rate exist. 
[0005] 

[Means for Solving the Problem] 

The acceleration table which directs the acceleration drive of said load in the driving means for making a 
load drive, and said driving means in invention according to claim 1, The store which memorizes the 
constant-speed table which directs a constant speed drive, and said acceleration table stored in said store and 
said constant-speed table are combined. An acceleration drive, a moderation drive, Or it has a creation 
means to create the drive table which directs a constant speed drive, and said driving means attains said 
purpose by controlling the drive of said load based on said drive table created by said creation means. 
In invention according to claim 2, said creation means attains said purpose in invention according to claim 1 
according to the drive rate of said load by changing the part of said acceleration table and said constant- 
speed table to combine. 
[0006] 

in invention according to claim 3, in claim 1 or invention according to claim 2, said storage memorizes the 
self-starting frequency for making it accelerate at a stretch on an automatic frequency, a stepping motor is 
used for said driving means, and said stepping motor is driven based on said self-starting frequency — it is 
alike rattlingly and said purpose is attained more. 

In invention according to claim 4, said load attains said purpose in claim 1, claim 2, or invention according 
to claim 3 by being the scan optical system of the image reader which scans and reads the manuscript of an 
image reader. 
[0007] 

[Embodiment of the Invention] 

Hereafter, the gestalt of the suitable operation of an image reader which carried the drive control unit of this 
invention is explained to a detail with reference to drawing 7 from drawing 1 . 

Drawing 1 is drawing having shown the outline configuration of the drive system of the image reader 
concerning the gestalt of this operation. 

As shown in drawing 1 , the drive system of an image reader is equipped with the 1 st carriage 1 , the 2nd 

carriage 2, a wire 3, a driving shaft 4, the wire pulley 5, idle pulleys 6a-6d, a timing belt 7, a stepping motor 

8, the timing belt pulleys 9 and 10, the detection section 11, and the home-position sensor 12. 

In addition, the 1st carriage 1 and the 2nd carriage 2 are transit objects which scan and read a manuscript, 

and say these as scan optical system. 

[0008] 

Drawing 2 is drawing having shown the configuration of the image reader concerning the gestalt of this 
operation. 

It has contact glass (manuscript base) 13, the exposure lamp 14, the 1st mirror 15, the 2nd mirror 16, the 3rd 
mirror 17, the image formation lens 18, CCD (charge-coupled device) 19, the scanner control strip 20, and 
the micro step drive control strip 21 . 

The scanner control strip 20 controls the micro step drive control strip 21 of an image processing and a 
stepping motor 8. The micro step drive control strip 21 is equipped with the motorised power source for 
stepping motor 8 (DC(direct current)24V), and the drive circuit which controls the drive of a stepping motor 
8. 

[0009] 

Next, the actuation in the image reader constituted in this way is explained. 

The 1st carriage 1 unifies and has the exposure lamp 14 and the 1st mirror 15, and scans a manuscript. The 
2nd carriage 2 unifies the 2nd mirror 16 and the 3rd mirror 17, and leads the light from the 1 st carriage 1 to 
the image formation lens 1 8. 

Power is transmitted to the 1st carriage 1 and the 2nd carriage 2 through the wire 3 stretched by two objects. 
A wire 3 is driven with the wire pulley 5 which is wound around a driving shaft 4 and united with it. The 
wire pulley 5 is driven with the timing belt pulley 10 united with the shaft of a stepping motor 8 through the 
timing belt pulley 9 and timing belt 7 in the same axle. 
[0010] 

If an electric power switch is turned on, for the homing, a stepping motor 8 will start a drive and the 1 st 
carriage 1 and the 2nd carriage 2 will move it in the direction of a forward in drawing 1 . If the 1st carriage 1 
and the 2nd carriage 2 carry out fixed distance migration, they will start migration in the direction of a return 
in drawing 1 . And if the home-position sensor 12 detects the detection section 1 1 in the lower part of the 1st 
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carriage 1, the 1st carriage 1 and the 2nd carriage 2 will move by the fixed pulse, and will stop. The 1st 
carriage 1 and the 2nd carriage 2 stand by in this location (a home position is hereafter set to HP), and 
reading actuation will be started if a reading command is generated. 
[0011] 

Drawing 3 is drawing having shown the outline configuration of the drive control system of the image 
reader concerning the gestalt of SU book operation. 

If a manuscript is laid in contact glass 13 and the depression of the start key which is not illustrated is 
carried out to it, a stepping motor drive clock will be outputted to the micro step drive control strip 21 from 
the scanner control strip 20 to predetermined timing. The 1st carriage 1 and the 2nd carriage 2 start 
migration in the direction of a forward of drawing 1 from HP at the same time a stepping motor 8 starts a 
drive. 

A stepping motor 8 is driven by the micro step drive control strip 21, and a stepping motor drive clock, a 

forward inversion signal, the number-of-partitions change-over signal for carrying out a micro step drive, 

and a drive alternation-of-current signal are inputted into this micro step drive control strip 21 from the 

scanner control strip 20 which carried CPU (central processing unit) of a high order. 

The micro step drive control strip 21 controls the drive current which flows to each phase of a stepping 

motor 8 based on each of these signals. 

[0012] 

The rate of a stepping motor 8 is determined with a drive clock frequency. The micro step drive control strip 

21 controls the switch timing of each phase of a stepping motor 8 by the drive clock frequency. It becomes 

possible to carry out various slow rise control by controlling a drive clock frequency as it will become late 

by this, if low [ when the rate of a stepping motor 8 has a high frequency, it is quick, and ]. 

Moreover, at the time of a slow rise, a slowdown, and reading actuation, at the time of a return, the micro 

step drive control strip 21 switches a drive current according to the conditions at the time of standby etc., or 

switches 1 step number of partitions of a stepping motor 8, and controls a stepping motor 8. 

Thus, drive control is performed based on the rate pattern of a stepping motor 8. 

[0013] 

Drawing 4 is drawing having shown the basic drive pattern of carriage. 

Moreover, drawing 5 is drawing having shown change of the motor driving pulse at the time of image 
reading variable power. 

The scanner control strip 20 is divided into acceleration of the direction of a forward, constant speed, a 
moderation pattern, and acceleration of the direction of a return, constant speed and a moderation pattern, 
and gives and carries out stepping motor drive clock control to the micro step drive control strip 21 . 
a constant-speed part — manuscript reading can cut fine to 400% in the expansion direction, and can cut fine 
1% to 25% in the contraction direction focusing on the rate of actual size size (100%), and it can come out, 
and can carry out adjustable [ of the rate ]. 

And an acceleration pattern performs acceleration control which presses down the velocity turbulence of 

carriage by manuscript reading initiation to these rates. 

[0014] 

In order to press down vibration generated at the time of this acceleration control, it has doubled with 

constant speed conventionally, acceleration TEBURU ** of shoes is memorized, and it divides into two or 

more blocks to 25 to 400% of rate, and it is ******** for acceleration tables. 

Drawing 7 is drawing having shown the drive pattern of the carriage at the time of the conventional 

acceleration. 

in the conventional example shown in drawing 7 , since the acceleration table of four patterns of the 
acceleration pattern from (a) pattern:25% to 50%, the acceleration pattern from (b) pattern:51% to 71%, (c) 
pattern: 72% to 100% of acceleration pattern, and (d) pattern: 101% to 400% of acceleration pattern was 
used, the storage region for four tables was needed. 
[0015] 

However, as shown in drawing 7 , since about 50% had sudden acceleration from 25% which is the 
contraction direction, by the conventional drive pattern, it had a possibility that the velocity turbulence at the 
time of acceleration might remain by image reading initiation by the fluctuation by the side of the load by 
the passage of time. Although the approach of adding one more pattern and preparing the acceleration table 
of the loose pattern of acceleration was given in order to solve this problem, the storage region for the 
acceleration table to add was needed in this case. 
[0016] 
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Drawing 6 is drawing having shown the drive pattern of the carriage at the time of acceleration. 

In the storage region of the scanner control strip 20, the acceleration table showing the acceleration pattern 

(a) shown in drawing 6 as a continuous line and (b) is memorized. 

The storage region of the scanner control strip 20 has memorized the number of drive clocks suitable for the 
drive rate (PPS) of a motor as one data for every single address. A stepping motor 8 can be driven by one 
step with this one data. 

The acceleration pattern (a) and the acceleration table of (b) which are memorized in the storage region of 

the scanner control strip 20 end acceleration at 700 steps and 800 steps, respectively. 

Here, in order to achieve the simplification of explanation, an acceleration pattern (a) is expressed with 0 to 

699 of the address, and an acceleration pattern (b) is expressed even with the addresses 700-1499. 

[0017] 

Moreover, the field which memorizes the drive table of a constant speed drive is established in the storage 
region of the scanner control strip 20, and the number of drive clocks of constant speed is memorized by one 
data to this field. 

In the gestalt of this operation, the number of drive clocks corresponding to 100% of drive rate 16488 is 
memorized to this field, and the drive clock at the time of the constant speed which calculated the rate of 
variable power is written in at the time of variable power. 

In addition, the field which memorizes the constant-speed-drive clock at the time of the homing is 

established in the storage region of the scanner control strip 20. 

[0018] 

Furthermore, the storage region of the address register Am (n is the integer of arbitration) in which the field 

to be used is shown is established in the storage region of the scanner control strip 20. With this address 

register, even a maximum of 24 pattern can set up a basic drive pattern as shown in drawing 4 . 

For example, in using ****** of an acceleration pattern (a) as it is, the address 0 is written in an address 

register ArO, and it writes the address 699 in an address register Arl. The drive clock of the addresses 0-699 

is outputted to a micro step drive control strip by this, and this becomes one pattern. 

[0019] 

Moreover, in a constant-speed part, since there is no modification of a rate, the address which shows the 
number of drive clocks corresponding to the drive rate 16488 is written in an address register Ar2, and it 
considers as a pattern 2. 

Thus, if a basic drive pattern is divided, and moderation of the remaining forwards, return acceleration, 

constant speed, and moderation are doubled, it will become six patterns in all. And division of this part is 

performed by setting the address of arbitration as an address register Am. 

Thus, a suitable acceleration pattern can be created by using the split of a basic drive pattern. 

[0020] 

Next, set up shorter the acceleration time in the acceleration pattern (a) shown in drawing 6 , it is made to 
shift to a constant-speed condition quickly, and by lengthening transit time to an image read time explains 
the case (Example 1 ) where he wants to press down velocity turbulence. 

As shown in drawing 6 , acceleration can be made quick by writing some addresses of an acceleration 
pattern (b) in an address register Am. 

The starting address 0 of an acceleration pattern (a) is written in the address register ArO of an acceleration 

pattern (a), and, specifically, an ending address 500 is written in an address register Arl . 

And the address 1320 of the acceleration pattern (b) which becomes a quick rate nearest to the rate of the 

number of drive clocks of the address 500 is written in the address register Ar2 of an acceleration pattern 

(a), and the address 1480 which is termination is written in an address register Ar3. 

Then, some acceleration patterns (a) shown in drawing 6 replace some acceleration patterns (b), and it 

serves as an acceleration pattern (a) shown by the dotted line. Velocity turbulence can be pressed down by 

reading initiation by making it shift to a constant-speed condition more quickly than a former acceleration 

pattern (a), and lengthening transit time to an image read time. 

[0021] 

Next, in order that the degree of acceleration may pass using the acceleration pattern (a) shown in drawing 6 
at the time of drive control, the correspondence approach in the case (Example 2) of producing velocity 
turbulence, after shifting to a constant-speed condition is explained. 

In such a case, control which makes the degree of acceleration somewhat loose is performed. 

The degree of acceleration can be made loose by writing some addresses of an acceleration pattern (a) in an 

address register Am. 
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The starting address 700 of an acceleration pattern (b) is written in an address register ArO, and, specifically, 
an ending address 1000 is written in an address register Arl . 

And the address 1 80 of the acceleration pattern (a) which becomes a rate closest [ to the rate of the number 
of drive clocks of the address 1000 of an acceleration pattern (b) ] and quick at it is written in an address 
register Ar2, and an ending address 250 is written in an address register Ar3. 

Then, some acceleration patterns (b) replace some acceleration patterns (a), and it serves as an acceleration 
pattern (b) shown by the dotted line. Since it accelerates gently and becomes constant speed from a former 
acceleration pattern (b), velocity turbulence can be pressed down by reading of an image. 
[0022] 

When using an acceleration pattern for the moderation drive of the direction of a forward as it is, a 
moderation drive can be easily realized by writing in the starting address and ending address of an 
acceleration table conversely. 

Moreover, when using a drive pattern for the moderation drive of the direction of a forward, a moderation 
drive can be realized by changing a moderation pattern like the time of an acceleration drive. 
Furthermore, when accelerating at a stretch on an automatic frequency like [ at the time of the homing ], a 
stepping motor 8 can be started in the constant-speed condition of the homing only by writing the address of 
a storage region in an address register Arn by writing the drive clock of the self-starting frequency of a 
stepping motor 8 in the constant-speed storage region. 

According to the gestalt of this operation, it can respond to the velocity turbulence of a stepping motor 8 in 
few storage regions, without needing modification of the control strip by the side of hard at the time of the 
velocity turbulence for every model of reader, and inertia (moment of inertia) fluctuation. 
[0023] 

[Effect of the Invention] 

According to invention according to claim 1 , the suitable acceleration table corresponding to load side 
conditions can be created by combining an acceleration table and a constant-speed table. 
According to invention according to claim 2, by combining an acceleration table and a constant-speed table 
for every part, when the rate at the time of constant speed is changed, the acceleration table suitable for the 
rate can be created. 

According to invention according to claim 3, acceleration drive control can be easily performed only by 
writing in the address by preparing the storage region of constant speed and making the self-starting 
frequency memorize there. 

According to invention according to claim 4, storage capacity can offer few high drive control units of cost 
performance nature by using an acceleration table for the drive of the carriage of an image reader. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the outline configuration of the drive system of the image reader 
concerning the gestalt of this operation. 

[Drawing 2] It is drawing having shown the outline configuration of the image reader concerning the gestalt 
of this operation. 

[Drawing 3] It is drawing having shown the outline configuration of the drive control system of the image 
reader concerning the gestalt of this operation. 

[Drawing 4] It is drawing having shown the basic drive pattern of carriage. 

[Drawing 5] It is drawing having shown change of the motor driving pulse at the time of image reading 
variable power. 

[Drawing 6] It is drawing having shown the drive pattern of the carriage at the time of acceleration. 
[Drawing 7] It is drawing having shown the drive pattern of the carriage at the time of the conventional 
acceleration. 

[Description of Notations] 

1 1st Carriage 

2 2nd Carriage 

3 Wire 

4 Driving Shaft 

5 Wire Pulley 
6a-6d Idle pulley 

7 Timing Belt 

8 Stepping Motor 

9 Ten Timing belt pulley 
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1 1 Detection Section 

12 Home-Position Sensor 

13 Contact Glass 

14 Exposure Lamp 

15 1st Mirror 

16 2nd Mirror 

17 3rd Mirror 

1 8 Image Formation Lens 

19 CCD 

20 Scanner Control Strip 

21 Micro Step Drive Control Strip 
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[Drawing 7] 
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atVr-r%S»ra«l«R^x 7-f F it l$ »c « , c © Jg i£ Bf « fg £ <fc 0 ftOEzkXSiiB 50 
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im&m i i ] 

ess tzmv s z <d si - is & % m&7kmi&mmm t lt mmz & z c t*&m 

[ m # m i 2 ] 

n € n is it, 

f(j 12 7j< m « & # g i: LT, 7j<^«^aii:, BuI3^^*?fi x * >y * <D 7k ffs & « i£ -f § zkHi 
o^«S.th*m^03^0'>^< i:t-77^»Jp-r5 7j<ilflS#i:^^:^, fu f 2 7k fft m SI # 
Sritu 12 TkigSsiiSSOAnllHcStt fuIB7j<^iS»fil^^|ulB7j<*«^^i:tul3 
7k*IHS# i: <DR3fciSit , 

7^K^#Jh^ta, 5fc f . fu 12 7l - ^ # £ §fl Sfc L , & £ , tu 13 7k ^ « *S i: fu 12 7k X ■ 
S#fc©MlcKW-fc7kJRi8»f«*l*i**f & fc > M 12 7k m H S # * M % L , # K. , WI2 
/<-S?#*JIWtL, <fctc, Buf2ri >7 W +>-cD|g»*#± L, & fc: , M 12 II SI # © T 

[» 1 3 ] 

T-f K;V#±^fC MI2S««s®K^felt-5S«JE*i:tuf2 7k«Sa^(ct3lt5 7kXff* 
^M^«*SLT^«ff*^M^-rSili:^#ai:-rsit**9 7iMl2c0{5jnA^cI2«O 

im&m 1 4 ] 

IS B L , 7 ^ F /I/ # ± l$ K « fu 12 M ^ © to S IHt * fP it , £fcf±Mfiil*j£:<fi"F£-e£ 

[f£B£©i¥«I&Bjn 
[OOO 1 ] 

[ 0 0 0 2 ] 

[fi£*<DSffi] 

fi«^ftl^iSr;t^5o MmHkli. M i: ?k iil £ 3 7k ift U -y ^ & & h # x &. 40 

[ 0 0 0 3 ] 

[ 0 0 0 4 ] 50 
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Vf*Wi 1 o £ ©#!*:£]& l Et07^ F ;U fl?J §? g B T* ti . £Ht H!l * M £ IE Uj f 5 

[ 0 0 0 5 ] 
[?#fFXiK 1 ] 

#gi 2 0 0 1 - 3 5 9 2 0 4 §SS 
[ 0 0 0 6 ] 10 

o -ask, «»«»o»««*3^^:* < a*s if, ftfttsgisjfxtt, mm<om. 

S. t> fc * t < f £ & S 5 o b fc a< o t , .« ± © a o IC T -f f ^ # ± ft K. s. iS # X © ft 
[ 0 0 0 7 ] 

T««*»*?ieftS'£*&g*<fcS»'&fcB, c © £ 5 £ m » # a 1* » s » fc St h # » 20 

[ 0 0 0 8 ] 

-r § c t # 3 t «k , nrnwimc ammmvmnmm^ e>ms©m*j£Sfc t» w-r c t 

*<PlilS«l^f?l6*IS0 J fOiliiJSii^S*S«t5i:fcSSWi:t%, 
[ 0 0 0 9 ] 

[»M^«¥?*^ 5 fc &©#©] 30 
€> ©TkifSSr^^m^X;? >y ^©TkSSSffi'N < zk fgffi il SS * fit * S j«S»m«fi 

[00 1 0 ] 

t'S5iT*5t«t, a > 7 U y T? © x * /I, * - ?8 Jl fc » *J S ft S . 
[001 1 ] 

[ a « © a * ] 

*#-r £ c i: £> £#lc, 7-rF;l/ffih«Ctt, ffi«3tt»r«llic «t 0 «8^«?fi©^§C 

IIK^IiLT^ j^s^«HI©^MffijiKrt©ffi*^*iKp-r5J:9fCLTl^©t?, f£jS 

[0012] 50 
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aa ic m m -r 5 . 
[00 1 3 ] 

Bill. I^liSi©l*S^^itfeOT'fe5. JIB ft tt % 9 ft t* . * W # # l fc: K f& 
Mi: LTl81»at->7fA («T, *Cl8t»i:^5. ) 2 £ « L T & S & <D 
IC-f 3*, ffi»HEr-*4, Btttft 5 . * 31 -b V -9" 6 , 2&«»7, 'J 

U — 8 , RtfM»3>hn-7 9f *i^TV5. 

[0014] 10 

Uf»5TW*«h5J:ni9;oT^i. $fc, ;/ - * 3 ti , il^f H2 T^t^n 

* i: £ S <fc 3 , lit-*4*mpti. 
[001 5 ] 

Iii5U, B»*-*4i:«««f<:SIR*ftT*»K MM* — 2 4 <omWl h to 9 It 9 4 

[0016] 20 

- Z 4 lent! * « tft "T 5 o * ft , U U — 8 tt , HHP3>hD-5 9i>6 0»tlCir3V^T 
[0017] 

&fc> B5fttt?& 2 €> Jl ft ft /SIC O ^ T , 02^#iLTlit5o BSti2tt, 02 
icnkt «fc 5 fc, #8ft»ft!sx*>;/*i it, rolfililXJ^i ifc««T?**7k* ( 
fcSVttJjeJfcy v ii£ ^ 3 fc &© 7 J< ffl « i: , £$ft tt ft! X # -y ^ 1 lKBIft 

[0018] 

JK8«fflx*v* l l 7kiR^«te*nazle*Sl l a i:3gf& (3£SO A'«^?ti5$ 30 

1 b£*nfti8»t5. 1 1 bT'li, #fft£ftfc£$i + ©lfc*i:±BB*iR-f 

[0019] 

fILT> 09*tf Bttl9# : P«fi¥K#fflv5ftS 8 HttiSfr^ «j»K»s Mit(f7?ii 
[ 0 0 2 0 ] 

**«*&^a^5<0*ilS*7kil6«ii»fc J: oT*»*Wl^ ^ y * l l^Tk 
JRS l l a'\t»< i9C4otv^ 0 -T^fe^, c 

TOi&ffzkiR*^* l 2 ^ ?J< |R SS # l 3, x-tf** i 4 7jcm8BjiESi:^:S*m«*& 
Ef 1 5, *JRflf 1 6 i:^tLtV^5, S: 7c x 1 <D 7j< fR ® 1 1 

aCDAPifiBttCte, * *6 ffi * -fe > -fr 1 7#Rt*&ftTV»*. ?Lt, 7.kiR#i&i!gT?fcSi5 
jE * fR * V ^ 1 2^6«*&*n*zk**Xt4, * * ft ffi # 1 3 & X -tr ^ * 1 4^ffloT 

**«»ei i 5 ^hm^TLtzti. mnmmxz v t i 1 o^mm 1 1 a ft*. 

C©t#, 7j<jRSIff#l 3li, 7* iR EE -fe > -9 1 6*»SO|tl*el^^TIWfli«h, 50 
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[ 0 0 2 1 ] 

.«5»«»* * -y * 1 lT'tt. «&£nfc * Sit #X#£Tm«£*iSfrttT-l±fc< , jfg^ 
4a & *^ 7k ig # X ($m»H!!X*>y*l lfr&gfffiStifcjJciRarx) tt , tK iK ffi 9R E V 

tf « » m * $ v ? i loMffii i a k « » * ti a . ctitio, Tk^cDxh-r^it ( 

«*&ijSS/mej55S) ^lttlttsci:^?*, -b ;l/ « ffi * ft si ft -r 5 . 

[ 0 0 2 2 ] 

, «k ^ m m x * >y ^ i i o m p ffli (<: t± . ^ - v # 1 sa^A-yEti 9 a* s tt £ n 10 
t^5, 7-?-y#i isiiPK5ntfe!) < mnnm* $ v ? i 1 ©zk«* t> 

WSIE* 1 7 rtfcttzk* ■&* C i: T^Mft^tlS^iajn, CftfcJ;9 

1 1 CD W □ fill IC - 5? # 1 S^M-v'iBf 1 9 % IS tt , «& £ iC U T 7* - V # 1 8 $ M £t 
LT**7<-^*fT-5 C fcf, ?J< US ff Si BE ^ 1 7 fi^e^JtH^ilf ^iSt*f 5 

[ 0 0 2 3 ] 

£S«*S^tt, ffi««t6^Sfr 6©ffi«%ffi««att»C<fc T«fi«»X* y * 1 1 

AS 1 1 bM:f<J:5C45T^8. f * *> *> „ CO^Siltltt, £M«3i&#{£fcL 20 

TOny7 p l/7-9-2 O^Stiff^fZ 1 S^lIBtSSSMftlSEf 2 2 t^tL 

T^5. C CT', 3>^U7*2 OSiiRli^?-^ 1 lOSfll 1 b IC £ §1 £ D 

&tf fe ©T?* D » 0i*.tf*-*Kl&fc.fcDE»Lfc&**£««|&EW2 2 *3I L T 

Mm 7s Z >y * 1 1 b'xtffi^tS. £ M SI JI # 2 1 Il3> 7° V 7 1^ 2 0 tCi 

oapfliKRitsnrvs. s 7= , $S3ft«H&x*-y^i 1 bcoApa^ca 

, 2 2 tfWttt Z1\T &K) . $glff#2 Hi, Jl<D^Sff*-b>-9-2 3^ 

m il « % M iC J& U ft fC * S <fc o tc , 3 > :/ >y +>" 2 0(C«toT«$&^tlS^MOJE* 
*W1LT^*. &*3> 88I«X^7> 1 1 -pJBRSnfcfrofcMJR&tfSat^Offt© 30 
j£ # tt . 1 1 *»6a««E#2 3*^lT»HJS*l5. 

[ 0 0 2 4 ] 

&±(D £ $ m&vmmmm 2 ic&^t , mte-&ft?wmg.m<DmHmm* $ >y * 1 1 a, 
<d m m a m m -r & = 

[ 0 0 2 5 ] 

W±* , «R*«!l20*«:W»riiT?**3y, * HJfi » tt tt , ±SELfc*JS«f&3KRtf«a!« 

^n^tt&BrfiUfl-Zffc 5 -v >y h #*&tt, 7 >f K /H*± B* K tt * *M»R 40 
tfa«iIBOff**«»t5±3fcLT^« ( £ fl: « fc: tt , * JR « l& 5R lc tt , « EE 7k ffe 
* > ? 1 2 * * W ffi # l 3 tOfflfcitEv't 7 b#2 4^SU, TkfS&iH&Oj&iMH!! 
X * <y * l l AOl^IiT-f 5^9(:t5i:i:fc(c, l 8^2»rIIi:LTl 

II^^Ts **ilROl»i»7i'y* 1 llUO«4itiTf*5J:3i:LT^8 0 * 7c 
, 2SS«»JRfctt* 3>7'U7t2 Ot^fff^tyf 2 3 tOUlcAPlSti/f 7 h 
#2 sfc^ttSfcfc&tc. SMSE#2 l OTiSlCfflniSIy t 7 h#2 6^gy, 
^5ft*?teX*'y7 1 1 XPiStftBni^aBfTf 5 i?CLtV^„ 
[ 0 0 2 6 ] 

mnmm 2 icis^r a, w 6 *» <om mmicm-i^rmm^ > h n - ^ 9 74" 

K^«SJ:W£jn«i. Iili-efe5^->t7 h^ 2 4, 2 5, 2 6 Stf/<-'^l 50 
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KT, <r © 7 -Y F<H»Jh»olJ»7a-ico^T|[«tS. 
[ 0 0 2 7 ] 

H3B, jgmttffilX * >y * 1 1 058««* fcTkJREE*. ffl Slffi 73 © W « © - W * * © 
:<DB3*6t»i>8J:5ICs < * 5 S if *fg ■>?> £ 31 ©SS[» © ffi 

, ch60ffAfc**<t««8i!( < »4, L It Ifi o T , igft^t^Sfc, F;Vf it 
»OEAfiTH;iA«ii«ci:i!(«ffSL<, ttTOMIP7n-#*»lcft«. 
[ 0 0 2 8 ] 

# SI ft * SB lz ft It 5 ffl W 7 a - it , 7 F ± *» 5 *>> <D ¥U £ © Jfc 46 © 7 -f K rt> fp ± W 5£ 10 
7n-t, 7>f K^ffi^WSStift^^OT-f F;K?ih^iff7D-A^45. 

[ 0 0 2 9 ] 

5tf, K;H?±Wt7n-«H4CSt. 7 -Y F ;l>#± frg © Wj£ fc |& L T It , ftt 

( X ^ <y 7 S 1) d C C ^ ^ ^ >y ^ 3 > X -y # * 7 T* ft . 
*©«t%fc58t*«S**ft« CfcliiV^#A6n50Tf. sfc £ ic * ss ( M ftj ?g m 
~> X x A ) *#itS-eS;fc«>©«*If?itj*f|s%fT$ ( X x -y 7 S 7 ) o 
[ 0 0 3 0 ] 

si:, «ffc*s«-**©«i»*#±-r*o s , /i - v ft i 8, wpiss->+>v h# 20 

2 6, 2S[8BE#2 3*±T£IJfli:L, M»H»!X*<y^l 1 £. Z>* 7* fg H il 8S ft , 
[ 0 0 3 1 ] 

-Y y - -y S/ 3 >X-Y >y ^tf* Z/X'Hb 5 *§£-tc B*5§«* ( 9 IE # © IK ffr 7J S * ) tfffi 
SlttTffeSfrg* (Xx<y:/S 2) , *»*<»r^©itJS«TT**S^5^ ( X r- v 7 P 
S3) , /Wf'JOTtlSitft^TSSfrSfr ( X -7 >y 7" S 4 ) ^§Xf 77(:fe^T 
*H1U 7Y F/HlJhSff^frSfrSflStS. cn50*ft*JlftLfei^, ft 13 

# 7? & * * fc fi , *©B#j£"Z*til*m«»**y»l 1 ?0%i*lihlTtlb5v^i 

, fca«»ii H-r «<ess3y*sn-*^rtiit*<ii;^©-p, mm&±mftr- 30 

tt ft < 7 J F 71/ ± £ ft 5 i: fJ 3£ L , y.-fK/l/fiFikt-F (Xf77S5) tc » f? f S . 
ft*, 7-f K;l/#lh©¥fJ^tCOV^T«, fi£ * ft ffi t n « . ffe©iI3£7^*-*fcjt;&QLT 
Uia, S/c, ft&©W^7a?*%)SfflLTfe<tV^o 
[ 0 0 3 2 ] 

ft *5 , ± IE £• X 7 >y 7 P (Xf7 7*S 2, Xf^SS, Xf 77*S 4) O^tlfrit fe^T 
^#^rSfc S ft fftftts, SS.#58«*«#»r5£ttJK±T*fc o D , f3tffSo 

lIHiT'Joftt), ^7r'J©?ti§i!!)^t7>T*$51&t(i> MW&SX^'y^l 

1©««*»«-T* ( X 7 <y 7 S 6 ) o 

[ 0 0 3 3 ] 

tt±07-f F;Vff±fJt7D-Ei D K;l/fflfc«fi5 tMSStlftil^, 15ESt 40 

F;l/#ltl$gl{t 7 u-lc&^5^T&~> * >y h#«S©J*fls*fr5o 
[ 0 0 3 4 ] 

7Y F/nfjhttEB, 9ff. 7km&mm<D^- 1 8 *i» »*• § ex 7 -y r s 1 1 ) . 

^^t\ 'Jl/-8*t7L, fi^tUX?'^! l*Jl^SBB*»6«]Wf-rS ( X 7 >y 7 s S 
12) o iltlCioTlStax^ •yi' 1 l7>£>©«?3&tHL{;MTfc>ftft<ft£ = 
[ 0 0 3 5 ] 

# fc , zk HI « *S & fc & It £ ft K > + -y h ft 2 4 * EH C , fc ft ?k M « *■« fir t> ti ft 
i-ptc-T^ (X-r «y 7° S 1 3) . ^©m> 7}<mmBE& 1 3 SIBK b» *«6BBffi# 1 3±M 
©zk**X*«fi*»^*'y^l l©AP^Sit-r (Xx^y^S 1 4) „ 

[ 0 0 3 6 ] 50 
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l^i, i^tix?^ i i©AQte«»&nfe**E*-fe:/-*i7-e©ttttiffl*Sfc: 

5 1$ fC ?T * 3 £ O £ "T 5 * 8 & 46 m£ <fc ^ ( X X >y 7 S 1 5) o COXf7^S 1 5 

TtWJ?n5ST\ X x -y 7 S 1 5£DSas^r^lD)I-ro ^ lt> * * E * -fe > -9" 1 6T* 
© & tm» # m £ fit £ ^i:WJE«ti* i:, l s^P^T, TkiSSilS&fcSB! 

(XT7/S 1 6) o 
[ 0 0 3 7 ] 

6 V> , ny/l/'yf 2 04f lhL ( X x <y :/ S 1 7) , tii a * v b ft 2 6 * m 10 
tS (X-r >y :/ S 1 8) o ? LT> S Si II EE # 2 1 £ J$ !3f £ P,l £ L , 

*J ¥ « * 0 S (Xf 7^S 1 9) o c l T* (i > 3>^l/7f 20*^0t§!), 

[ 0 0 3 8 ] 

Xf 7^2 0T'li 1 ^^*?tiX^>y^l 10XPfcH»t6tifeSatJEE*-lr>tJ-2TfOtta 

•y S 2 0 (c fcV^T , £MBE *A'fgfKl £ «5££ tifc*^tt, SSIHTtWtJn 20 
JtiSt, APl$Syt7 h#2 5%Bt > ?5affiili^^ffira-r^ (Xr77"S2 1) 

o 

[ 0 0 3 9 ] 

&L±WT 4 F )V»±f*tcl3tt tt — -e&Z&* m * & ffi T it , 7^fK;H?jtt5t 

, C*i6 0ffA««ffiTt5J:5KS:oT^ft. COJ:54l(JTtt, & HI * fr o RE fc 

45, * © ft tc , SlfOT-f K/VXhy y*t»*?n*i5 4*a^eiv « *J & t> 
lil LW&IC %. Z £ £ V % & ^ £ ■? fflmtt & -d fc 0 30 
[ 0 0 4 0 ] 

K*«HLTV^Of, 7-f H;H?lt*»KL, S g M 8 * « * T 5 IS , fit * ■» 
[ 0 0 4 1 ] 

ffi*fc*ilS£E*i:ffi«£E*o»£E*<^:#<a:Sci:*ai»J-raci:*i<'P#, 

>y ^ i i <Distt?m<D&m&itz® <r l ttft'tSo 

[ 0 0 4 2 ] 

^P.fC, ^ltt#ihB#(Cfi^P^7i<*t^M^jE*^«ofe$$Sra-r-Si:, BE *l 7S ^ ;y X 40 
[ 0 0 4 3 ] 

ft , * n » ^ t- t± , 7k * # x co At 9i 3£ k >& m ft 7^ - i? # i 8 * 7k x s a & © « p^h © tc 



o 

[ 0 0 4 4 ] 

2 ©#lffir£Sg) 
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vzmnnmmmRxfn&nnm2 ©g i^Lftgi ©*asjgai©<£>©ti5H£T- 

[ 0 0 4 5 ] 

# H S8 » fig *3 57 -< K )V& ±mmtt7 6 lz^? . *JfeflSJBlRK4BV»Tt^ ± 

ifiLfcJB l fflU*tc, K;V#jhoW£ (B4#l!a) *ff^fc», B6£iS 

[ 0 0 4 6 ] 

**flS»ttfc:*W'SX'ry:7 , S 3 1 ~ X >y 7" S 3 9IT-B, 0 5 lcfxffflffll7D-©X 10 
^ -y :/ S 1 l~7r»/S 1 9STfi:rai;T*S©1», Ift BJ! l± B& "T 5 o Xf 3 9 

K«fcD£*SSff#2 1 ^^ffllctfci, 1 AQ<D^^EStyt2 2 

©^afflfc, M»?ffix*>y?i iAP©7kiRE*-fc>"9-i6<o*affl[fc%jt«ix> £M 
E*#**ffi**Bmffi*w±**v» we** ( x t- -y y s 4 0 ) D 

[ 0 0 4 7 3 

C<DXf 4 oc^^T3f^fK±/h?^J:WS?nfti§, T * to "5 » « « M x 

^7^1 1 AP©a»«ffi****JREE?J «fc t> < , fiof ©iEA^£iK±1?fe5 1^ 
fr± . =1 is 7 l"y V 2 0 ZftZSmW}? Z ( X >y 7" 4 1 ) . c © i: # > ttiP«£fSt5'+'y 

LT> StfXf7^S 4 Oiclf), iESffi^BrgffittTiWSShSSf Xry^S 4 20 
lOjBl*«0It. f LT, ligiff^BTtiiD^J^tWt^ftSt, APHl^M 

S 4 2 ) D 
[ 0 0 4 8 3 

£§c t ?km t ©me t>m%.m&L±-e $> 5 m&> 3 ^ -9- 2 0 otss 

OAPl^f ->t7 h#2 5*H1;5bSK:, 3y/l/^20«|ll, «8 « « US X * y 
^ 1 UPOaHEA*I8t5iii:4^T^5. Lfc^T, 7 ^ K # it * *t 7k 
iilEXJ tSMAOiffA^t <fcS©*MHM-rscfc Ifif ?6X ? >y ^ 1 1© 

S#?ffil©14tii&{fc*®5 <*<r 5o 
[ 0 0 4 9 3 30 

ECT*#, J:0*v»JEE*T*afBl!-r*Cfcjyni«li:a:SCi:^6, 7-i'K;P#ih^e.©a!)i^F 

[ 0 0 5 0 3 

(H 3 ©flSSffcSg) 

^mmmmit. mnmmx* ? 1 ltftfttsau, *j»s*;&na-r*»-&©T-i'K;n* 

±»8ff7n-tHt5tO'If*5. 2 ©*««, gi 1 © fH SB ^ B fc is ^ T 0 2 

K^Lfct>©fca*WK»4rai;"e**3^, 87tStJ:5K, £$**«?1&X*>y<7 1 1 © A 
Pfi!l^S^S:0 : 7k^^X^iPjS-r5APSg§2 7^iiijP^nTV^ 0 

[ 0 0 5 1 3 40 

Ha-^HtfcaHS-safcfcfc* £«****tafflraM6fr©;&n»7*>WXtf&H'Z?fc* 
o ^©.fcd^APiSx/WX^aStt/c^^OZ-rH/l/^i^^^^n-^Esic^-ro 

, :o7-f F/pfitBiffTn-t, ±&Lrcm i (Dnm&Mtmmic r << f ;h* it © 

M (@4#I) fc&KH Sf§£to3 £>©T-& 5 0 

[ 0 0 5 2 3 

7 -r K ;l/ <? it ff# fc t* , % -f , 7k ft « fl@ ^ © - 5> # l 8 * m WL t 5 ( x -r -y f S 5 l ) „ 

-e , v]s-8**7L, mnnmx z v * i 1 % a *s m ss ^ s « w f § ( x -r >y 7° s 

52) o cnC*orl8SftX^7i' 1 l7i^P,©«^)UaL(±fTton^:<^:5 0 
[ 0 0 5 3 3 50 
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mmmmx * v * i lfre.ow^i&sffiLtffTfcft^fc^fccfcfcsw-T, tarn 

#§2 7<DAnS16f¥^#±-r5 (*-r -y 7 S 5 3 ) . C<0JnH»ft©#J]:©¥8i:l,Ttt, 
[ 0 0 5 4 ] 

3 3 - X f 7 y S 4 2 iilRlD-eSSOT^ El H V It © Wlfft it & ■§ f * . 
[ 0 0 5 5 ] 

*BH-r**iisatfa!«Lfl!>ftip*fft54v»fl0T, m 1 (Dmmmm^m 2 <d 10 

© £ J* * «UM T* * 5 V>3 C tfT-fT §0 C©fci6 % 7^FA(ftA^O«| 

[01] «««ffi*si©g##^*js-r«5£B-c&s. 

[0 2] aSSliiti'Xf AOi*W4IiM^^t@t'fe« 0 

[03] «tt*H!l<D««** fc*tifc&HftzlcSlSff2K SME*Oi«^^ttttir-fe 

[04] Si ©*Sg^ffifCi3lt5r-r H;l/#ltfl^7D-%St7n-f 20 
[0 5] SI ©^SfSMfCtettSTl' F;K?Jt^Sff7D-«St7D-ft-h-!?fe5 

o 
o 

[07] hQM7 t ^^7s%mbu^rcmnnmmm~>XT2±(Dm<*wffif&M*^?mT'2b2>o 

[08] m 3 <DM1&mmicl3V %>T 4 H;K?lt^i^7n-*^t7n-f t-H?365 
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